Noninvasive biomarkers that predict treatment benefit from biologic therapies in asthma.
Although human asthma is commonly regarded as an allergic disorder characterized by type 2 cytokine expression and eosinophilic inflammation in the airways, it is clearly heterogeneous with respect to airway inflammation. Genomic approaches have identified heterogeneous gene expression patterns in asthmatic airways corresponding to the degree of type 2 cytokine expression and eosinophilic inflammation. These gene expression patterns have led to the identification of candidate biomarkers of eosinophilic airway inflammation that do not require bronchoscopy or sputum induction. Candidate biologic therapies targeting mediators of type 2 airway inflammation have progressed through clinical studies in patients with moderate-severe asthma in recent years. Serum periostin, fractional exhaled nitric oxide, and blood eosinophil counts have emerged as predictive and pharmacodynamic biomarkers that may enrich for clinical benefit in clinical studies of biologic therapies targeting interleukin-13, interleukin-5, and immunoglobulin E. Because airway inflammation and associated biomarkers are continuously distributed across the population of patients with asthma, future efforts should be directed at identifying clinically relevant biomarker cutoffs to target these and other novel therapeutics to the most appropriate patient populations.